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Abstract: Material development is a vital part for any design process. In this field, essence matrix mixes are 

considerably delved because of their capability to be produced in a unique manner. There are vast number 

of operation areas of these accoutrements which include machine, aerospace, energy, biomedical fields. 

The current exploration work deals with the possible development of a new material with Aluminum alloy 

as the base essence. The underpinning patches used are Silicon Carbide (SiC) and Tungsten Disulphide is 

used as a slicking medium. In this exploration work, aliminium alloy essence matrix compound is fabricated 

by the procedure of stir casting and corroborated with Silicon Carbide greasepaint by investing the 

underpinning into 5, 10, 15 weight chance independently. The end of the exploration work is disunion 

testing of Aluminum essence matrix compound material on a leg- on- fragment outfit (For determining wear 

and tear rate). The substantial conclusions include how cargo & mounts affect the wear and tear 

characteristics of aluminium essence matrix compound. 
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I. INTRODUCTION 

Engineering field has seen material advancements throughout the different ages of technological elaboration. Over the 

times, different accoutrements like blends, fiber corroborated mixes, nano filaments, essence matrix mixes, nanotubes 

have been used to alter the physical parcels of pure base essence in order to produce a knitter made material for 

fulfilling adding conditions in different conditions. Essence matrix mixes are in demand because they can be 

manufactured in a specific way to meet the needed conditions. Essence matrix mixes are comparatively less expensive 

than nanotubes. Hence, these accoutrements can be used extensively for specific operation areas due to their 

exceptional parcels. A decent quantum of exploration is under progress for chancing a suitable material for relief of the 

conventional accoutrements used.  

Due to the need of having lower mass in ultramodern day operations, Aluminum essence matrix mixes are under 

development to meet specific conditions and get the asked results. Aluminum amalgamation can be employed in place 

of the conventional Aluminum blends for certain operations if the proper mounts are applied to it. Because of the 

naturally excellent wear and tear defying parcels, Aluminum amalgamation can be duly manufactured as an essence 

matrix compound by proper mounts and the performing material can give minimal wear and tear rate under the specific 

lading conditions. Aluminum is known for its wear and tear resistant parcels.substantially, the former essence matrix 

compound works deal with lighter loads of the order 10N- 30N. This work aims at the consideration of loads i.e., 40N, 

50N and therefore finds out the wear and tear rates of the Aluminum alloy essence matrix compound.  

 

II. LITERATURE REVIEW 

Seshan,A. Guruprasad,M. Prabha andA. Sudhakar(1) in their paper, “Fibre- corroborated essence matrix mixes- a 

review” outlined the product ways and mechanical parcels of MMCs in general. They depicted that Al and Zn- 

grounded mixes parade tremendous enhancement in all mechanical parcels as compared to the unreinforced base 

blends. © 2018, IRJET| Impact Factor value7.211|  
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Dunia Abdul Saheb(2) in his paper, “Aluminum silicon carbide and aluminum graphite particulate mixes” tried to 

develop aluminum grounded silicon carbide particulate MMCs, graphite particulate MMCs with an ideal to develop a 

conventional low-cost system of producing MMCs to gain homogenous dissipation of ceramic material. Trials were 

conducted by varying weight bit of SiC, graphite and alumina & while graphite weight bit keeping all other parameters 

constant. The results indicated that the ‘Advanced system’ was successful to gain invariant dissipation of underpinning 

in the matrix. An adding of hardness and with increase in weight chance of ceramic accoutrements was observed. 

Vinoth M.A, Arun L.R, Bhimagoud Patil(3) in their paper, “The Fabrication Process and Mechanical Characterization 

of Pure Al Si Mmc’s for Engine Applications” delved the fabrication of aluminium- silicon grounded cold-blooded 

essence matrix mixes corroborated with silicon carbide and cenosphere particulates for machine operations. Pure Al-

12.5 weight Si amalgamation corroborated SiC&cenosphere particulates were produced by using stir casting fashion. 

These accoutrements were developed for piston, cylinder sleeve and machine blocks.  

F. Zhang,C.Zhang,Y.W. Mai(4) in their paper, “ flyspeck goods on disunion and wear and tear of aluminium matrix 

mixes ” delved the goods of different patches on disunion and wear and tear of 6061 aluminium( 6061 AI) corroborated 

with silicon carbide and alumina( AI203) patches by means of Vickers hardness measures and scrape tests. They 

concluded that increase of hardness by larger volume bit of patches or different geriatric conditions increases the 

disunion measure and reduces the wear and tear rate. Compared to other geriatric conditions, peak-aged mixes have the 

stylish wear and tear resistance but the largest disunion measure 

 

III. MANUFACTURING PROCEDURE 

Electric stir casting system was enforced for the manufacturing of the Aluminum alloy essence matrix compound. The 

Aluminum alloy rod was melted in an electrical furnace under atmospheric conditions. The molten essence was also 

allowed to solidify in a earth. Preheated Silicon Carbide patches in greasepaint form were added in the molten essence 

through the use of a channel.Silicon carbide patches were preheated and added 5, 10 by weight chance in molten 

Aluminum alloy to form different compositions. Solid Lubricant in the form of Tungsten Disulphide was used as 

another buttressing material in order to develop the tone slicking property.The confines of the set instance are as 

followsAluminum(Pins) ɸ10x 100 mmThe samples were perfected by machining thesetinstance on a conventional lathe 

machine.One leg of ɸ10x 100 mm was cut and machined on the lathe in order to get the standard neededconfines of 

ɸ10x 40 mm leg. In this way, the legs were manufactured. 

 
Fig. 1 Aluminum LM26 pin specimen 

 

IV. EXPERIMENTATION 

The set samples were used for tribological test on a leg- on- fragment outfit. The leg on slice outfit is used to determine 

the wear and tear rate of the manufactured compound material. The instance leg was located in a holder and was prone 
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to area contact on a rotating slice spinning at a variable angular speed. The tangential force and the frictional measure 

were measured. The introductoryend of the wear and tear test was to establish the different wear and tear rates of the 

manufactured material in order to get the results of the wear and tear rate in microns under the mentioned loads and 

slidingrapidity. The instance legs were run against the slice of grade EN- 31 sword which is available as a standard slice 

material at the laboratory. 

 
Fig. 2: Schematic image of Pin-on-disk apparatus 

The tests were conducted at room temperature under dry sliding conditions. The following parameters were kept 

constant: Sliding distance= 400mm  

Wear Track Diameter= 100 mm. The experiment time was set to be 180 seconds for testing of each reinforced 

specimen.  

 

V. RESULTS 

Load % Reinforcement Sliding velocity 
Wear rate 

(Microns) 

Coefficient of 

friction (f) 

40 5 2 13 0.46 

40 10 4 9 0.36 

50 5 4 14 0.41 

50 10 6 11 0.30 

Table 1: Pin on disk tribometer results 

 

VI. CONCLUSION 

The designs of trials were performed by the virtue of Taguchi analysis. As the cargo increases, the wear and tear rate 

increases. Still, with the increase in buttressing material in the form of Silicon Carbide content, the resistance to wear 

improves as compared with the low situations of Silicon Carbide underpinning.  

The effect of sliding haste isn't a major factor in the wear and tear characteristics of the Aluminum alloy essence matrix 

compound.still, it must be noted thatfurther tests must be performed byaddingthevolume ofinstance for advanced loads 

and advancedunderpinningprobabilities in order touse the advanced material for differentlading conditions.Also, the 

work substantially focuses on the buttressing effect and cargo effect. In this work, the effect of sliding haste has been 

set up negligible. Still, there may arise cases wherein sliding haste may have a significant impact on the wear and tear 

parcels of Aluminum alloy Essence matrix compound. 
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